Amendment under Article 34 of PCT 
As submitted in the international application 



Recombinant gene Medicine of Adenovirus Vector 
and P53 gene for Treating Proliferative Diseases 



Field of the Invention 

The present invention relates to genetic engineering technology, especially to the 
genetic recombinant medicine that is made of the recombinant sequences of 
human tumor suppressor gene p53 and adenovirus vector for treatment of 
proliferative diseases. 

Background of the Invention 

Proliferative disease is a genie disease featured by cell hyperplasia and/or 
abnormal expression of metabolite products. It is a benign hyperplasia, which could 
cause dysfunctions in all human tissues and organs such as skin, marrow and 
mammary gland. The scar is the inevitable outcome of the human wound 
recovering process. Any kind of wound recovering will result in scars. There are two 
kinds of scars including normal scar and pathological scar. Pathological scar 
incjudes hyperplastic scar and cheloid, which both cause neoplastic proliferation 
and dysfunction. It is one of the four most difficult problems in medical science 
Che oid is a skin hyperplastic disease. It is over hyperplasia caused by voluntarily or 
involuntarily induced abnormal collagen accumulation that usually occurs in skin 
injury. Its clinical symptoms include over development, over the original border of 
the injury, invasion of the neighbor tissues, non-recession, and reoccurrence after 
surgery. It has been proved by many experiments that p53 gene mutation occurs in 
che oid formation. However, there is still no effective and specific treatment for 
cheloid in nowadays. It is also one of the most important problems in orthopaedic 
surgery. K 

The common medicines for proliferative disease are (1) corticosteroid which is 
effect to small pathological scar, but could induce local skin shrink pigment 
decrease or decolor, telangiectasis, even skin necrosis and elkosis It will 
seriously cause general reaction, such as hypertension, osteoporosis digestive 
tresis teratocarcinoma, even Cushing's response; (2) tretinoin, which 'is seldom 
used for treating scar; (3) tranilast, which need to administrate for more than 6 
months. Surgical treatment, laser treatment, radiation treatment and compression 
method also can be used for treating proliferative disease. 

In the developing of the study of the relative genes in pathological scar, some 
controlling genes of fibroblast cells propagation-apoptosis and metabolism of 
collagen have been cloned and described. Therefore, gene therapy for proliferative 
disease appears. 
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The present applicant discloses a recombinant, which can amplify and propagate in 
specific genetic-engineered cell lines, and also can express tumor suppressor 
protein in eukaryote cells. The recombinant vector can be either DNA virus or RNA 
virus. The preferred vector is adenovirus vector or combined vector containing 
5 adenovirus vector sequence. The most preferable vector is the adenovirus vector. 

The human tumor suppressor gene can be any tumor suppressor genes, the most 
preferable one is p53. 

The recombinant combined with adenovirus vector and p53 gene is defined as 

10 recombinant p53 adenovirus, which has the following sequence: 

the right end of 

adenovirus-ATGTTTACCGCCACACTCGCAGGGTCTGCACCTGGTGCGGGTCT 
CATCGTACCTCAGCACCTTCCAGATC70TCTGACATGCGATGTCGACTCGACTG 
CTTCGCGATGTACGGGCCAGATATACGCGTATCTGAGGGGACTAGGGTGTGTT 

15 TAGGCGAAAAGCGGGGCTTCGGTTGTACGCGGTTAGGAGTCCCCTCAGGATA 
TAGTAGTTTCGCTTTTGCATAGGGAGGGGGAAATGTAGTCTTATGCAATACTCT 
TGTAGTCTTGCAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGA 
AAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTA 
TTAGGAAGGCAACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTCC 

20 GCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACAATAAACGCCATTTG 
ACCATTCACCACATTGGTGTGCACCTCCAAGCTTGGTACCGAGCTCGGATCCC 
G523CTAGAGCCACCGTCCAGGGAGCAGGTAGCTGCTGGGCTCCGGGGACAC 
TTTGCGTTCGGGCTGGGAGCGTCTTTCCACGACGGTGACACGCTTCCCTGGA 
TTGGCAGCCAGACTGCTTTCCGGGTCACTGCCessATGGAGGAGCCGCAGTCA 

25 GATCCTAGCGTCGAGCCCCCTCTGAGTCAGGAAACATTTTCAGACCTATGGAA 
ACTACTTCCTGAAAACAACGTTCTGTCCCCCTTGCCGTCCCAAGCAATGGATG 
ATTTGATGCTGTCCCCGGACGATATTGAACAATGGTTCACTGAAGACCCAGGT 
CCAGATGAAGCTCCCAGAATGCCAGAGGCTGCTCCCCCCGTGGCCCCTGCAC 
CAGCAGCTCCTACACCGGCGGCCCCTGCACCAGCCCCCTCCTGGCCCCTGT 

30 CATCTTCTGTCCCTTCCCAGAAAACCTACCAGGGCAGCTACGGTTTCCGTCTG 
GGCTTCTTGCATTCTGGGACAGCCAAGTCTGTGACTTGCACGTACTCCCCTGC 
CCTCAACAAGATGTTTTGCCAACTGGCCAAGACCTGCCCTGTGCAGCTGTGG 
GTTGATTCCACACCCCCGCCCGGCACCCGCGTCCGCGCCATGGCCATCTACA 
AGCAGTCACAGCACATGACGGAGGTTGTGAGGCGCTGCCCCCACCATGAGC 

35 GCTGCTCAGATAGCGATGGTCTGGCCCCTCCTCAGCATCTTATCCGAGTGGAA 
GGAAATTTGCGTGTGGAGTATTTGGATGACAGAAACACTTTTCGACATAGTGTG 
GTGGTGCCCTATGAGCCGCCTGAGGTTGGCTCTGACTGTACCACCATCCACTA 
CAACTACATGTGTAACAGTTCCTGCATGGGCGGCATGAACCGGAGGCGCATCC 
TCACCATCATCACACTGGAAGACTCCAGTGGTAATCTACTGGGACGGAACAGC 

40 TTTGAGGTGCGTGTTTGTGCCTGTCCTGGGAGAGACCGGCGCACAGAGGAA 
GAGAATCTCCGCAAGAAAGGGGAGCCTCACCACGAGCTGCCCCCAGGGAGC 
ACTAAGCGAGCACTGCCCAACAACACCAGCTCCTCTCCCCAGCCAAAGAAGA 
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AACCACTGGATGGAGAATATTTCACCCTTCAGATCCGTGGGCGTGAGCGCTTC 

GAGATGTTCCGAGAGCTGAATGAGGCCTTGGAACTCAAGGATGCCCAGGCTG 

GGAAGGAGCCAGGGGGGAGCAGGGCTCACTCCAGCCACCTGAAGTCCAAAA 

AGGGTCAGTCTACCTCCCGCCATAAAAAACTCATGTTGAAGACAGAAGGGCCT 

GACTCAGACTGA1837CATTCTCCACTTCTTGTTCCCCACTGACAGCCTCCCACC 

CCCATCTCTCCCTCCCCTGCCATTTTGGGTTTTGGGTCTTTGAACCCTTGCTT 

GCAATAGGTGTGCGTCAGAAGCACCCAGGACTTCCATTTGCTTTGTCCCGGG 

GCTCCACTGAACAAGTTGGCCTGCACTGGTGTTTTGTTGTGGGGAGGAGGAT 

GGGGAGTAGGACATACCAGCTTAGATTTTAAGGTTTTTACTGTGAGGGATGTTT 

GGGAGATGTAAGAAATGTTCTTGCAGTTAAGGGTTAGTTTACAATCAGCCACAT 

TCTAGGTAGGGGCCACTTCACCGTACTAACCAGGGAAGCTGTCCCTCACTGTT 

GAATTTTCTCTAACTTCAAGGCCCATATCTGTGAAATGCTGGATTTGCCCTACCT 

CGGAATGCTGGCATTTGCACCTACCTCACAGAGTGCATTGTGAGGGTT2297AAT 

GAAATAATGTACATCTGGCCTTGAAACCACCTTTTATTACATGGGGTCTAGCGG 

GATCCACTAGTAACGCCGCCAGTGTGCTGGAATTCTGCAGATATCCATCACACT 

GGCGGCCGCTCGAGCATGCATCTAGAGCTCGCTGATCAGCCTCGACTGTGCC 

TTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCC 

TGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGC 

ATTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAG 

CAAGGGGGAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCGGTGGG 

CTCTATGGCTTCTGAGGCGGAAAGAACCAGCTGGGGCTCGAGGGGGATCCC 

CACGCTAGAGCT2733GACTATAATAATAAAACGCCAACTTTGACCCGGAACGCG 

GAAAACACCTGAGAAAAACACCTGGGCGAGTCTCCACGTAAACGGTCAAAGT 

CCCCGCGGCCCTAGACAAATATTA2848- the left end of adenovirus 5 

In which: 

1. the right end of adenovirus 5 and the left end of adenovirus Send are 
described in adenovirus 5 gene full sequence (Genbank No: NC_001406) 

2. 1-70: the right arm of adenovirus (the 70 th base locates at adenovirus gene 
sequence 3328) 

3. 71-523 : Rous Sarcoma Virus (RSV) LTR (promoter) 

4. 524-655: 5' end non-translating region 

5. 656-1837: p53 gene coding sequence 

6. 1838-2733: 3' end non-translating region (poly Adenosine tail starting at 
2298) 

7. 2734-2848: the left arm of adenovirus (base at 2734 is positioned at 452 of 
adenovirus 5 gene sequence). 

The expression cassette of this recombination is a specific sequence composed of 
promoter-p53cDNA-poly Adenosine. Its upstream sequence contains any 
eukaryotic cell promoter, prokaryotic cell promoter or virus promoter. Its 
downstream sequence contains any poly adenosine (polyA) of eukaryotic cells. 



The recombinant DNA of this invention was obtained as described below. The 
recombinant virus vector was obtained in prokaryotic cells by homologous 
recombination. First, the recombinant product pGT-2 was constructed in E.coli by 

5 homologous recombination of the adenovirus with plasma pGT-1 which included the 
adenovirus's inverted repeat sequences on both ends. Second, recombinant 
product pGT-3 was constructed in E.coli by homologous recombination of pGT-2 
with the artificial sequence "adenovirus right arm/promoter-p53cDNA-poly 
adenosine/adenovirus left arm". Finally, recombinant p53 adenovirus was obtained 

10 by discarding the prokaryotic plasmid sequence using endonuclease Pad. . 

According to the above methods, the long terminal repeats (LTR) on both sides of 
adenovirus were amplified by PCR and Pact restriction enzymatic sites were 
introduced respectively. Both LTR fragments were cloned into pUC18 vector and 

15 produced pGT-1 recombinant sequence. The constructed pGT-1 vector and 
adenovirus 5 gene sequence were then co-transfected the E.coli (BJ5183, 
preserved by SiBiono Company, preserve no.: P-e012). The adenovirus 5 gene 
sequence was then homologously combined with pGT-1 . The positive virus clone 
was then amplified, screened by PCR, and tested using restriction enzymes. Finally, 

20 recombination vector pGT-2 which contains adenovirus 5 full gene sequence was 
obtained. 

Using 5' ATGGAGGAGCCGCAGTCAGATC and 5' ATATCTGCAGAATTCCAGC 
AC as a primer, human tumor suppressor p53 gene was amplified by PCR. The 

25 full sequence of p53 gene (including the 5' and 3' non-translation sequence) was 
then cloned into vector pUC19 and tested by DNA sequencing. Next, the RSV (rous 
sarcoma virus) LTR sequence and the PA sequence of BGH and E1 sequence of 
adenovirus were amplified by PCR. A linker sequence was attached on one side of 
each aforesaid sequence and confirmed by DNA sequencing. In the next PCR 

30 reaction, LTR and PA sequences were attached to the 5' and 3' ends of p53, 
respectively. The adenovirus E1 section and its upstream sequence were combined 
to the outer side of p53, and the p53 gene expression cassette was thus 
constructed (Figure 1). 

35 The E.coli BJ5183 was co-transfected by recombinant vector pGT-2 and p53 gene 
expression cassette, in which the homologous recombination occurred. The positive 
clones were then amplified, PCR screened, and tested via restriction enzymes 
digestion. The resulting recombinant vector was pGT-3, which contained most of 
the adenovirus 5 sequence (its E1 section and part of the upstream sequence were 

40 substituted by p53 expression cassette). The recombinant vector pGT-3 was 
linearized by Pad and the sequence which originated from pUC18 was discarded. 
Then the pGT-3 was used to transfect 293 ceils (preserved by SiBiono Corp., 
preservation No.: E-393). The recombinant was packed in cells and produced 
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human tumor suppressor gene p53 cassette containing adenovirus cis-acting 
sequence and LTR promoter. The resulting recombinant p53 adenovirus vector had 
a high transfection rate, was easy to operate and was controlled by a sinale 
promoter. a 

5 

This recombinant p53 adenovirus had the following characteristics: 

It was constructed with adenovirus vector and p53 gene artificial expression 
cassette, 

10 1, Structure: It was a living recombinant adenovirus which was different from other 
chemical synthetic medicines, herbs and genetically engineered medicines It was 
highly biologically active, could be directly expressed in vivo and was highly 
effective in clinical application. Adenovirus could carry large gene fragment and had 
high transfection rate, which could be made as high titer virus particles and had a 

15 very broad host range, proved very safe. Its antigenicity was greatly reduced 
especially after being reconstructed. Thus the target gene was easily stabilized and 
expressed in vivo. In p53 artificial gene expression cassette, the expression of p53 
gene was directly controlled by the single promoter of adenovirus vector and the 
poly adenosine tail signal was added, thus an intact expression cassette was 

20 constituted. 

2. Application: This recombinant p53 adenovirus was a broad spectrum 
anti-tumor medicine. It could be used to treat many malignant tumors The phase II 
clinical trials indicated that it had significant treatment effects on head and neck 
25 squamous carcinomas and lung cancer, among others. The recombinant p53 
adenovirus was especially effective in preventing tumor recurrence. The phase I 
clinical trial and 3 years post-surgery observations indicated that this recombinant 
p53 adenovirus had prevented the post-surgery relapse of the larynx cancer 
patients as a cancer vaccine. 
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The recombinant p53 adenovirus of this invention could be made into medicines for 
treatment of many malignant tumors in the experiement. And it could be made into 
medicines for prevention of tumorigenesis and post-surgery relapses of tumors. 

35 The present applicant also found the recombinant p53 adenovirus could induce the 
abnormal hyperplastic cells expressing normal P53 protein, thus effectively 
depressing the cell reproduction and curing hyperplastic diseases including cheloid 
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Summary of the Invention 

The object of this invention is to recombine the potentially therapeutic genes with 
their vectors, thus providing a recombinant DNA of adenoviral vector and p53 gene 
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hv J nf=S m h VP er P'^.a. This recombinant product will then induce the 
hyperplastic cells express normal P53 proteins. In this way the proliferation of the 

hvnZ" r C H ,S C ° U,d be effeCtiVely repressed and cou,d be used to reat 
hyperplastic diseases such as cheloid. 

^n/t SCC ;, mbinant mediClne ° f thiS lnVenti0n ' was first| y transfected the specifically 
genetically engineered cells. Then the cells were grown, concentrated and purified 

Z^^r adenOVimS which could he S in 

fTomATCr e ".nnoi^ '"S? inVenti0n < ATCC CRL-1573, 32 th generation, bought 
from ATCC, June 13 th , 1997) was screened from human embryonic kidney epithelial 
ceHs which was transformed by Adenovirus 5 (Ad5) DNA and contained 11%Sfte 
gene (includmg Ela) from Ad5 5' end. The cells were highly permissive for infect on 
by adenovirus, and also permissive for growth of adenovirus. 

The main contribution of this invention lies in taking advantage of the human tumor 
suppressor gene P 53 which could suppress the growth of man abnorma 
hyperplastic cells. The suppressor gene was cloned into E1" adenovirus an wTs 
locally mjected into body. Adenovirus help p53 gene enter the hype? Ias«c tfesues 

Iven e km thT "Tt C ° U,d inh ' bit 9rOWth ° f the abnormal hyperplastic ce Is or 
even kill the abnormal cells. This invention also provided a method to prepare this 

S b r n /p P « aden0VimS Pr ° dUCt - Which so,ved tne P r °blem caused by he 
instability of P53 protein (half-life = 20 minutes) in vitro. y 

The recombinant p53 adenovirus carried the human tumor suppressor gene p53 

^r'h " dir6Ctly 10 the abn ° rmal h VP er P |as «o cells, thus solved the problem 
that recombinant genetically engineered product could not be made in vTo 
because instability of P 53 protein. Using the adenovirus for treatment of 

hthTeffi^ Pr0te '" n C ° U,d be 6XpreSSed - wVo continuous'and 

ohn^Ln^?! y ' f ^ 6rm0re ' Pr ° tein molecular modifications in vivo including 
Phosphorylation, folding, and polymerization were equal to those in eukaryotic cel^ 
The recombinant p53 adenovirus of this invention could be used to introduce the 
expression of p53 gene in eukaryotic cells by directly introducing the gene to the 
hyperplastic t.ssue to express protein, effectively using the patient as a" sour e for 
22 ?? Um ° r ^ Ppressor factor P5 3 Protein. This method successfully 
Pvn^f L 0re,9n I P53 gen * int ° the human bod y and al 'owed it to highly 
dTe^eVpo^ ThiS ^ ^ °™ ° f hyperp,a 9 stic y 

Detailed Description of the Figures 

Figure 1 is the schematic process of the construction of the recombinant medicine 



Figure 2 is the flow chart of the experimental protocols for the production of the 
recombinant medicine 



5 Figure 3 is the stability testing diagram of agarose gel electrophoresis of the 
recombinant gene after generations of passage, which was made by PCR to amplify 
the recombinant p53 adenovirus using 5' CCACGACGGTGACACGCTTC and 5' 
C AAG CAAG GGTTCAAAG AC as primer, and p53cDNA as template. PCR 
amplification of the recombinant p53 adenovirus obtains a 1400bp DNA fragment 
10 1. DNA marker; 2, 3, 4 The PCR results of the p53 cDNA 

Figure 4 is the result analysis diagram of agarose gel electrophoresis of the PCR 
amplification of virus DNA, which was obtained 36 hours after cell 293 was infected 
by recombinant gene (preserved by SiBiono Corp., preservation No.: No-1 same as 
15 the following). The DNA fragment is 2750 bp. 

1 . DNA marker; 2. The PCR results of the recombinant p53 adenovirus 

Figure 5 is the Western blot analysis result 36 hours after the Hep-2 and H1299 
cellswere infected by recombinant adenovirus. The expression of p53 carried by the 
20 recombinant p53 adenovirus in Hep-2 cells and H1299 cells. 

1. Protein marker; 2-3. Negative controls: Hep-2 cells and H1299 cells without 
infecting bySBN-1, respectively; 4-5. Hep-2 cells and H1299 cells infecting 
bySBN-1, respectively. 
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Figure 6 is the primary cultured fibroblasts of human hypertrophic scar in vitro. The 
continuous fibroblasts are in order, exhibit nodular or helix form. The fibroblasts are 
spindle or irregularity, and the cell boundary is clear under the optical microscope. 

Figure 7 is the characterization of the fibroblast cells using S-P staining and vacuum 
The cytolymph of the c cells using S-P staining and vacuum is brown and the 
nucleuses are blue. All the continuous cells are fibroblasts and can produce 
protocollagen III because they are position cells. 

Figure 8 is the microscopic photo of the killing effect of the recombinant gene to the 
scar fibroblast cells in vitro. B, C, D counts the configuration changes of the Scar 
fibroblast cells, which are infected with recombinant adenovirus after 24h, 48h, and 
72h. The volume of the cells is increase, and change from spindle to polygonal, the 
cytolymph is also increase, and the nuclear division is decrease and appears 
dissociation and avalanche. However, the configuration of the control cells is not 
40 change significantly. 

Figure 9 is the electron micrograph of the killing effect of the recombinant gene to 
the scar fibroblast cells in vitro. The observation (Fig. 9A, B, C) under transmission 
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electron microscope exhibits the process of bubbling, appearing aooDtotic bodv 
f dy ^ in *• o* wi.h 9 ' t he^eco m Vn P am'*d fefne 

s^^sszr ano,her situa,ion of apop,osis ' which is ,he 

Figure 10 includes the pictures of the effect of recombinant gene to the cheloid 

SSEST&S 2 e ; SET The size of ,he soar had si3nifl «"* " 

Detail Description of Embodiments 

The following embodiments are further descriptions for this invention The practice 
of this invention is not limited to these embodiments. 

Experiment 1: 

Construction and testing of the recombinant p53 adenovirus, as described in figure 

cDNr PfimerS W6re d6ViSed aCC ° rding t0 the PUb,ished fu " sec « uen <* of P 53 

GAATTcCAGCAcTn, 5 ' ATGGAGGAGC CGCAGTCAGATC and 5' ATATCTGCA 
1?^ nk6r sec l uence was attached to both ends. Human p53 oene 

r d s ~Zs 9 HeLa ceN cdna as a -sx 

For the first cycle, the DNA was denatured for 4 minutes at 94X annealina for 1 
minute at 58°C, and then extended for 2 minutes at 72X. For each oHh res ^of the 

58-C S a nd e thT T^TT 1 mhute * 94 ° C ' -annealing for 1 lute at I 
58 C, and then extended for 2 minutes at 72X. There were 30 cycles total Thus a 
large amount of P 53 gene fragments were obtained. The P 53 gene was then tested 
using agarose gel electrophoresis. The full sequence of P 53 genTwas reeve ed 
from the gel, purified, cut by restriction enzyme and inserted Into P UC19 vector 
which was cut by the same enzyme. The fragment was then sequenced The base 
sequence of the expressing section tested the same as the predicted amino acid 

»Srt^ ^ «» = 

STCTG^ amP,ifi6d - ~ — actively: 

5' CGGCAGTGACCGGGAAAGCAG; 
5' TCACAGAGTGCA TTGTGAGGG, 
5' GCTCTAGCGTGGGGATCCC. 

Linker sequences were attached to 5' primer and 3* primer. 
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LTR and PA were PCR amplified under the same_annealing -conditions.described [ 
above. The amplified fragments were purified and tested by sequencing. 

5 3. Adenovirus E1 sequence was PCR amplified separately under the same PCR 
conditions described above. Enzyme restriction sites for Bam HI and Eco Rl were 
respectively linked to primers on both ends. The fragments were tested after being 
amplified. 

10 4. The fragment from step 1 and the two fragments from step 2 were linked by PCR 
reaction respectively. The experimental conditions were as described above. PCR 
replication product LTR-p53-PA was obtained. The resulting sequence was tested 
by sequencing. 

15 5. The fragment from step 3 and LTR-p53-PA from step 4 were linked by T4 DNA 
ligase. The resulting sequence was p53 gene cassette. 

6. Inverted terminal repeat (IRT) sequences from both ends of adenovirus were 
PCR amplified under the same experimental conditions as described above. After 

20 being tested by sequencing, the resulting fragments were cloned to pUC18 vector. 
Thus the recombinant vector pGT-1 was obtained. 

7. E. coli BJ5183 was co-transfected with recombinant vector pGT-1 and wild type 
adenovirus 5 (ATCC-VR-5, adenovirus 75, titer: 10(6.75) TCID (50)/ml-) DNA. After | 

25 being kept at 4°C for 1 minute, the transfected bacteria were then heat shocked at 
42°C for 50 seconds, incubated at 4°C for 1 minute, then combined with 1ml LB 
media and incubated for 1 hour. The engineered bacteria were then spread on agar 
medium containing ampicillin and incubated for 24 hours. Single cells were picked 
by aseptic toothpick and put into a bottle with LB media, culture for 24 hours. 

30 Plasmid was extracted by common methods and screened by Pad. The positive 
clones were pGT-2 (containing the full sequence of Ad5). 

8. E. coli BJ5183 was co-transfected by recombinant vector pGT-2 and p53 gene 
cassette. The growing condition, screening and characterization methods were 

35 described above. Positive clones were pGT-3, which contained the adenovirus full 
gene sequence and inserted p53 expression cassette. The vector sequence 
originated from pUC18 was discarded after the clones were linearized by Pad. 

9. The positive linear plasmid were purified by CsCI and then used to transfect 293 
40 cells using CaCI 2 . Cells were collected after 7 days. The cells were centrifuged at 

1000rpm for 15 minutes. The supernatant was discarded. Cells were lysed 3 times 
at 37°C-80°C. It was again centrifuged at 4000rpm for 30 minutes. Precipitates 
were discarded. The supernatant was infected again to amplify the virus, and lysed 
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the same way as described above. The resulting supernatant was densitv oradisnt 
centnfuged with CsCI. 60000rpm at 4°C for 16 hours. The band oSmbfnan 
adenowrus was extracted by No. 7 needle. The DNA fragment was added w»h N1H 
buffer and diaiyzed at 4'C for 4 hours in a Spectra MW6000 diesis bag £ DNA 
soluhon was stenhzed by passing through a 0.25 M m filter. Then the DNA solutfon 

10. Structure stability test for the recombinant adenovirus. The virus genomic DNA 
was obtained after generations of reproduction. The DNA fragmen?s were PCR 
amplified using primers from both ends nf S I? 
5'CCACGACGGTGACACGCTTC and 5 C AAG^AAG G GT^ TC AAAGAC Te 
results of agarose gel electrophoresis are shown in figure 3. AdenWrus arm J a" 
both s.des of recombinant adenovirus were devised as primers- 5' TTT CTC AGP 
T1 J CCG C and 5' CAT CGT ACC TCA GCA CCT TC The resu.te of PGR 
were shown in figure 4. The results above indicated that the structure of the 
recombinant P 53 adenovirus was stable after many generations of reproduction. 

tllnIf^w 3 K 9ene eX P reSsion test in He P- 2 and H1299 cells. 36 hours after being 
transfected by recombinant adenovirus, the Hep-2 and H1299 cells were lysed bv 

^ figure^ 6 " ** " bl0t ^ P53 « ~ 



Experiments: 



The killing effect of recombinant adenovirus to fibroblast cells- 

The culture of scar fibroblast cells in vitro (see figure 6): The Scar skin was obtained 

:;r 9 T nd , CUt int ° Sma " pieC6S With size of 05 ^m 3 for each !n asepfic 

^SoU/mram^. " "Tf "f " th6n immediate, V P«t into culture solutions wl 
1000U/ml ampicllin and streptomycin. The tissues were washed twice with PBS 
wtfh ampiClin and streptomycin) to remove fat and connective tissues T en the 

dear L W x r? h rt hed a9ain tim6S wMh D " Hank SO,ution until owTiS 

clear Next the skin pieces were cut again until the size of 1mm 3 for each niece A 

few drops of serum were applied on the tissues and the pieces were sprea ouTon 

he wa. of the culture bottle. The bottle was then turned untHhl Ze w« the 

tissues facng upwards and DMEM culture solution with 10% FBS was added note 

^T^^^ ^ Separate) - Then the bott,e « in oven wth 
37 C and 5% C0 2 w.th the side of tissues facing upwards. 6-8hr later the bottle was 
turned genUy. The bottle was then sat for 3-4 days. The solution Js c^Teve * 
3-4 days afterwards. New cells grew around the tissue pieces in 10 days and ce^ 

SsiS:,:^ The ce,,s covered the ^ ^ * *** ~x 
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Cell types characterization using S-P staining and vacuum method 

Sample preparations: The cells were digested using trypsin and made into cell 
suspension with concentration of 10000 cells/ml. Cover sips of 1 8*1 8m* were pu 
m media d.shes with size of 55mm. Two drops of cell suspension were put on each 
cover slip And the cover slips were sat in oven with CO, for eThrs anSthen 
washed thoroughly with PBS for 3 times. Next, the cover slips were put in pure 
acetone, xed in room temperature for 15 min, and washed with PbITo's times 
Immunochemical cell staining using S-P in vacuum (see figure 7)- The cover slins 
were sat w.th the side of cells facing upwards on top of the slides 50 M . of mouse 
anti-h uman were applied on each slide. Same amount of PBS was added To the 

ZTT u°T° l 9rOUP - J" 6 S ' ideS W6re Put in vacuum oven ^th 6 " for 1 0min 
and washed again with PBS for 3 times. Each slide was applied with 50u7of 
streptomycin biotin protein-peroxidase solution, sat in vacuum oven for 10min 

" a cot T T few 68 ' TH ^ haemat ° Xy ' in f ° r 

HiLth ik W seconds - dehydrated with alcohol, applied with 

dimethylbenzene, sealed with gum and finally observed under microscope 

Observation of cell changes in microscope (see figure 8): 5xl 0 5 counts of Scar 
fibroblast cells were inoculated in a 25cm* bottle, and cultured for 24 hours Then 
the culture solufion was changed and the cells were infected with recombinant 
adenov.rus of 200MOI. The configuration changes of cells were observed J unde 
microscope after 24h, 48h, and 72h. ' aer 

The change of cells structure in electronic microscope (see figure 9): 5xio 5 counts 

ThenThf^ St °f I in ° CU,ated in 3 25Cm2 b ° tt,e - and cultur * d for « hours 
Then the culture solut.on was changed and the cells were infected with recombinant 
adenovirus of 200MOI for 48h. The cells were digested by trypsin and Te cells 

Soor/mi'nf ^''f^ agar0SS tab * The tUbes celfcgJdt 
J", / Ce " S C ' Ump - The Ce,,S Were then fixed with 2% of 

th^n h h / f T 1/ ° ° f ° SmiUm tetroxide - The ce " clum P s wrapped in agar were 
then dehydrated, permeated and wrapped with epoxy resin, thin sliced staged 
observed and photoed under transmission electron microscope. ' 

Experiment 3: 

o7s~^ ° f th[S reC ° mbinant aden0VirUS to cheloid finical research 

ieftch^ft fi9l "" e 1 ° A u and 1 ° B ' 3 fema,e Che,0id patient had scars ™< off from her 
The r aCn f - H ° WeVer ' ne ° P,aStiG SCar Was generated after the surged 
The local regeneration occurred in 3 years. Steroid and other common treatment 
showed no effect. The volume of the scar on her chest is 2*1xi cm ' ' (see figure 
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10A). The size of the scar had significantly decreased after gene therapy for 4 
weeks. No other obvious side-effect showed except for self-limited fever The 
recombinant adenovirus treatment for cheloid had been proved safe by clinical 
experiments. 
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